Energy substrate utilization in freshly isolated Morris Hepatoma 7777 cells.
Freshly isolated Morris Hepatoma 7777 cells were prepared for a study of the utilization of palmitate and beta-hydroxybutyrate as metabolic fuels compared to other major energy substrates (glucose and glutamine). These cells were capable of oxidizing both [U-14C]palmitate and beta-[3-14C]hydroxybutyrate although the rates accounted for only 10 +/- 3 (SD) and 9 +/- 4% of total oxygen consumed, respectively; n = 4. Incorporation of [U-14C]glutamine and [U-14C]glucose carbon into 14CO2 made up for 38 +/- 13 and 9 +/- 2% of oxygen consumed by these cells, respectively. The conversion of glucose carbon into lactate was estimated to supply 26 +/- 6% of ATP. Thus, glutamine oxidation and lactate formation from glucose were the major contributors to estimated ATP needs. Conversion of these substrates into lipids was also studied and compared with oxidized products. Incorporation of glucose, glutamine, and beta-hydroxybutyrate into nonsaponifiable lipids and fatty acids was only 6.0 +/- 2.9, 0.8 +/- 0.2 and 17.7 +/- 6.65% (n = 3) of their respective rates of CO2 formation. This suggests that in freshly isolated Morris Hepatoma 7777 cells, citrate export from the mitochondria for cholesterogenesis and lipogenesis is a minor fate of substrate carbon entering the mitochondria for oxidation.